OBJECTIVE: This longitudinal study investigated psychosocial mediators in the association between minority sexual orientation (e.g., identifying as lesbian, gay, or bisexual) and depressive symptoms in young people. METHOD: Data from the Avon Longitudinal Study of Parents and Children (ALSPAC) UK birth cohort were analyzed. Sexual orientation was assessed at 15 years and depressive symptoms were assessed at 18 years. Mediators were assessed at 17 years: unhelpful assumptions (i.e., dysfunctional attitudes about the self and others), hypothesized to be vulnerability factors in cognitive theories of depression; selfesteem; and family relationships measured with four items. Multiple mediation analysis of 14,814 individuals utilized structural equation models estimated via full information maximum likelihood, with family relationships entered as a latent variable. Sex at birth was examined as a moderator. RESULTS: Sexual minority youth had higher risk for depressive
more profound in girls. More evidence of the importance of family relationships as a mediator was provided by a longitudinal study of adolescents that demonstrated that selfreports of family satisfaction at 17 years mediated the relation between sexual orientation reported at 17 years and depressive symptoms in later adolescence and early adulthood (Luk, Gilman, Haynie, & Simons-Morton, 2018) . Similarly, Rosario et al. (2014) demonstrated that less secure attachments attenuated the relation between sexual orientation and depressive symptoms in a longitudinal sample of young adults. Such findings are consistent with evidence from cross-sectional studies of young adults (Needham & Austin, 2010; Ueno, 2010) .
Cognitive Vulnerabilities
According to the psychological mediation model (Hatzenbuehler, 2009) , sexual minority individuals are more susceptible to developing cognitive vulnerability factors for depression due to their stigma experiences. Beck and colleagues' (1979) work on depression suggests that key cognitive vulnerability factors for depression include certain types of cognitive structures or underlying beliefs. Such beliefs contain unhelpful attitudes towards themselves, others, and the future (e.g., "I should be always happy"; "If I make a mistake then I'm a failure.") These depressogenic attitudes typically involve negative beliefs about the self or others that are excessive and rigid. Beck suggests that when they are activated, such underlying attitudes result in more "negative automatic thoughts" that contribute to depressed mood. Research has demonstrated their predictive role in the onset and maintenance of depression (e.g., Alloy et al., 2006) .
There has been limited research exploring whether there are disparities between different sexual orientations in cognitive vulnerabilities and whether such disparities may help explain the increased rates of depression in sexual minority individuals. Kirsch, Conley, and Riley (2015) found the sexual minority individuals had higher scores on a composite measure of cognitive vulnerabilities, that included unhelpful assumptions, suppression, and avoidant coping. Hart et al. (2017) found that unhelpful attitudes and negative automatic thoughts mediated the relation between adverse childhood experiences and depression outcomes in gay and bisexual men. Their results suggested that the role of these general cognitive factors as mediators was stronger than internalized homophobia, a sexual minorityspecific vulnerability.
Self-Esteem
Another psychological process hypothesized by Hatzenbuehler (2009) to be related to sexual orientation disparities in mental illness is self-esteem. Self-esteem has been shown to be a risk factor for the development of depression in prospective general population studies (Sowislo & Orth, 2013) and there is evidence that sexual minority adolescents and young adults have lower self-esteem than heterosexuals (e.g., Jager & Davis-Kean, 2011) . Crosssectional mediation studies have suggested that self-esteem may mediate the association between sexual orientation and depression. Martin-Storey and Crosnoe (2012) for example, found that poorer self-concept (a construct very closely related to self-esteem; Baumeister, 1997 ) was a significant mediator of the association between sexual orientation and depression. Similarly, Ueno (2010) showed evidence that controlling for self-esteem, along with mastery and a sense of mattering, attenuated the association between same-sex contact and depressive symptoms. To our knowledge, no prospective studies have examined selfesteem as a mediator in a between-group study.
Limitations of Previous Studies
A mediation hypothesis implies a causal chain of events in which the independent variable causes change in the mediator, which in turn causes change in the dependent variable. Therefore, longitudinal studies in which the independent variable, mediator, and dependent variable are measured at three consecutive timepoints allow time for causal effects to manifest themselves and ensure that presumed causes precede effects. Consequently, they are considered to be more appropriate in the context of mediation compared to cross-sectional studies. Existing studies examining mediators of the disparities in depression between sexual minority and heterosexual individuals are largely based on cross-sectional data which do not fully support causal inferences about mediators (Cole & Maxwell, 2003; Goldsmith et al., 2017) . Even the studies in the literature that had longitudinal designs either measured sexual minority status and mediators at time 1 and depression at time 2, or sexual minority status at time 1 and mediators and depression at time 2. Moreover, many studies used retrospective accounts to assess mediators (e.g., family relationships) which can suffer from recall biases.
Another limitation of previous studies is that they have often failed to examine the possible moderating effect of sex when investigating mediational pathways. It is welldocumented that women report higher depression (e.g., Salk, Petersen, Abramson, & Hyde, 2016 ) and lower self-esteem (e.g., Bleidorn et al., 2016) than men and that such differences are present as early as in adolescence. Both biologically-based and psychologically-based explanations for the emergence of greater rates of depression in women after puberty have been proposed, such as genetic factors, ovarian and adrenal hormonal changes at puberty, gender intensification and adherence to traditional gender roles, greater female exposure to negative life experiences of rape and child sexual abuse, female body dissatisfaction, greater cognitive vulnerability in women, female reliance on relationships, and greater ruminative coping (Hyde, Mezulis, & Abramson, 2008) . Moreover, there is some evidence that potential mediating factors between minority sexual orientation and increased depression may be different for boys than for girls (e.g., la Roi et al., 2016) . Given the potential differences in the mediators, outcome, and mediation relations among males and females, sex differences should be investigated in mediational studies in this area.
The Current Study
A better understanding of the intermediate factors contributing to increased depression symptom rates in sexual minority individuals would be instrumental in designing and refining effective prevention, early intervention, and therapeutic programs for sexual minority youth. Research with general population samples has demonstrated the effectiveness of cognitive-behavioral interventions (CBT) in modifying unhelpful rules about the self or others (Sankar et al., 2015) and self-esteem (Taylor & Montgomery, 2007) , whilst family therapy and community approaches are often used to help improve family relationships.
Establishing the importance of these factors for sexual minority youth could lead to improved evidence-based and targeted intervention approaches for sexual minority youth.
The present study used existing data from the UK Avon Longitudinal Study of Parents and Children (ALSPAC) birth cohort to investigate disparities in depression between sexual minority young people and heterosexual participants while examining psychosocial factors that mediate them. To do so, temporally ordered data were used with sexual minority status measured at age 15, mediators measured at age 17, and depressive symptoms measured at age 18. Structural equation modelling (SEM) was used to assess the extent to which sexual minority status was related to increased depressive symptoms via family relationships, unhelpful assumptions, and self-esteem. The moderating effect of sex (male/female) at birth on these pathways was also tested. Gender identity had not been assessed in this birth cohort study therefore the terms male sex at birth (MSAB) and female sex at birth (FSAB) are used to refer to sex as reported by mothers at birth.
Method

Participants
The sample comprised participants from ALSPAC, an observational cohort prospective study Fraser et al., 2013) . The study invited all pregnant women who were expected to give birth between April 1, 1991 and December 31, 1992 in Avon, UK, to enroll, resulting in a cohort of 14,541 pregnancies. Of these pregnancies, there was a total of 14,676 fetuses, resulting in 14,062 live births and 13,988 children alive at age one. The sample was increased by an additional 713 children during a second and third enrollment phase when the children were seven years old by sending invites to eligible families that had not previously responded. The total sample size following Phases II and III of enrollment was therefore 15,247 pregnancies, resulting in 15,458 fetuses. Of this sample, 14,775 were live births and 14,701 were alive at age one. Compared with the 1991 UK Census data, the ALSPAC sample is slightly more affluent and more likely to be white. Data collection included self-report questionnaires by the young person or their carer and direct assessment at clinics. The study website contains details of all the data that is available through a fully searchable data dictionary and variable search tool (http://www.bris.ac.uk/alspac/researchers/dataaccess/data-dictionary/). Ethical approval for the study was obtained from the ALSPAC Ethics and Law Committee and the Local Research Ethics Committees. Ethical approval for the analysis of secondary data for this study was obtained from [removed for blinding].
Measures
Sexual orientation.
At age 15 (in 2006-2007) , adolescents were asked to choose the "description that best fits how you think about yourself" with seven response options provided regarding sexual orientation. A total of 5154 participants responded to this item. Responses were: "100% heterosexual" (n = 4470), "mostly heterosexual" (n = 441), "bisexual" (n = 86), "mostly homosexual" (n = 27), "100% homosexual" (n = 20), "not sure" (n = 93), or "not attracted to either sex" (n = 17). Participants who responded either "not sure" or "not attracted to either sex" were excluded from the analyses. Due to small subgroup sizes, and in line with previous studies using the ALSPAC cohort (Jones, Robinson, Oginni, Rahman, & Rimes, 2017; Oginni, Robinson, Jones, Rahman, & Rimes, 2018; Pesola, Shelton, & van de Bree, 2014) "mostly heterosexual," "bisexual," and "mostly homosexual" responses were combined to define the sexual minority group (n = 574) whilst the "100% heterosexual" responses defined the heterosexual group (n = 4470).
Depression.
Depressive symptoms were measured using the Short Mood and Feelings Questionnaire (SMFQ; Angold et al., 1995) administered to young people at the clinic at 13 (in 2004-2005) and 18 years (in 2009-2010) . The self-report measure consists of 13 statements, each of which can be rated as "not true," "sometimes true," or "true." The total scores range from 0 to 26, with higher scores indicating higher depressive symptoms. The SMFQ was demonstrated to have high validity (Turner, Joinson, Peters, Wiles, & Lewis, 2014) . Internal consistency in the current study was very good (α = 0.91).
Family relationships.
Family relationships were assessed with a latent factor that was measured by the following four items that participants completed at age 17 years (in 2008-2009): (1) "How close do you feel to your parents"; (2) "How close do you feel to your siblings?"; (3) "How easy do you find it to discuss your problems with anyone in your family?"; and (4) "How well have you been getting along with your family in the past few months?". Responses were rated on Likert scales ranging from 1 (very close to at least one) to 4 (not close at all to any) for items 1 and 2, from 1 (very easy) to 5 (very difficult) for item 3, and from 1 (very close) to 5 (not close at all) for item 4.
Unhelpful assumptions.
Unhelpful assumptions were assessed at 17 years with an abbreviated nine-item version of the Dysfunctional Attitudes Scale derived from a factor analysis (Andrews, Lewinsohn, Hops, & Roberts, 1993) . The Dysfunctional Attitudes Scale (DAS; Weissman, 1979 ) is a self-report scale assessing rigid, negative, and perfectionist attitudes and unhelpful contingencies for self-evaluation that were proposed by Beck, Rush, Shaw, & Emery (1979) to be vulnerability factors for depression. An example item in this version of the questionnaire is "My life is wasted unless I am a success." Respondents rated their agreement to each of the nine statements on a five-point Likert scale. Scores ranged from 9 to 45, and in the ALSPAC dataset scoring was conducted so that lower scores reflected more unhelpful assumptions. Both the original DAS and the abbreviated version used here have been reported to have good reliability and validity (Andrews et al., 1993; de Graad, Roelofs, & Huibers, 2009) . Internal consistency in the present sample was good (α = 0.80).
Self-esteem.
Self-esteem was measured with the Bachman revision (1970) of the Rosenberg Self-Esteem Scale (1965) at 17 years (RSE-B). The measure consists of 10 statements, which can be rated on a scale from 1 (almost always true) to 5 (never true). The total scores range from 0 to 40, and higher scores indicate higher self-esteem. Good construct validity has been reported for the measure (Bachman & O'Malley, 1977) and internal consistency was very good in the present sample (α = 0.89).
Potential confounders.
The original model was adjusted for a number of confounding variables and an earlier measure of the outcome variable:
Earlier depressive symptoms. Following recent recommendations (Dunn, Emsley, Liu, Landau, 2013; Landau, Emsley, & Dunn, 2018; Pickles et al., 2015) , baseline measures of the outcome variable were adjusted for in the model using the SMFQ measure assessed at 13 years.
Socioeconomic status. Maternal occupation and maternal education were used as socioeconomic status indicators. Maternal occupation information was collected from mothers at 18 weeks of pregnancy and was dichotomized into "non-manual" and "manual" work (Dale & Marsh, 1993) . Maternal education information was collected from mothers at 32 weeks of pregnancy and was categorized into "below O-level," "O-level," and "above Olevel" (O-levels are school tests previously taken at age 16 in the UK).
Race. Participants' ethnic group was derived from mothers' reports of their ethnic group and that of the children's fathers' ethnic group, taken during pregnancy, as adolescents were not asked about their self-identified race or ethnicity. Race was coded dichotomously in the ALSPAC data (white / non-white). Child race was coded as non-white if either mother or partner race was reported as anything other than white.
Sex at birth. Sex of the child was reported by the mother or healthcare provider at birth. For the main SEM analyses sex at birth was entered as a confounding variable, whilst it was used as a moderator in supplementary analyses to examine α paths, b paths, and indirect effects separately by sex at birth and to test for possible sex at birth differences in the indirect effects. Data on gender identity was not available and therefore could not be used in the analysis.
Statistical Analyses
Preliminary analyses were conducted in SPSS using Pearson's chi-squared tests and ttests to compare heterosexual participants and sexual minority participants on all variables.
Intercorrelations were assessed using Pearson's correlation coefficients. The descriptive statistics, correlations, chi-squares, and t-tests are based on complete cases. Main analyses were conducted using MPlus Version 8 (Muthén & Muthén, 2017) .
Missing data.
Large longitudinal studies like ALSPAC generally suffer from significant attrition and hence missing follow-up data. Listwise deletion analyses of such data would result in diminished statistical power and may give biased results if data are not missing completely at random (MacKinnon, 2008) . In the ALSPAC data it is known that factors such as household income and being male predict missingness . For the present study, Full Information Maximum Likelihood (FIML) was used as it is often used to deal with missing data in large datasets (Enders & Bandalos, 2001) and has been used in other ALSPAC studies (Li, Kung, & Hines, 2017) . FIML assumes the data are missing at random (MAR) (Enders & Bandalos, 2001; Rubin, 1976) . FIML was implemented here by conditioning on the covariates, including confounders.
Multiple Imputation (Rezvan, Lee, & Simpson) was also implemented as an alternative method. This was not presented as the main analysis because percentile bootstrap confidence intervals and multiple group analysis by sex at birth were not available for multiple imputation in MPlus. Information on the missing data model and results based on analyses ran after MI can be found in Supplemental Materials.
Cases that had missing data on all the model variables were excluded (n = 521). The final sample used for both types of missing data analyses was n = 14,814.
SEM Analyses.
The SEM framework allows for fitting multiple regression equations simultaneously.
The mediation hypotheses in this study were assessed using SEM with the three mediators (family relationships, unhelpful assumptions, and self-esteem) examined in parallel. Family was entered as a latent variable. The model was used to test the hypothesis that on average sexual minority adolescents exhibit poorer relationships with their family, higher unhelpful assumptions, and lower self-esteem (a paths) which may lead to depressed symptoms (b paths).
The strength of the effects of sexual orientation via each of the mediators on depressed symptoms was estimated by calculating the specific indirect effect of interest. The indirect effects were calculated using SEM path tracing rules, which is sometimes referred to specifically in the mediation context as the product of coefficients method (a path  b path) (MacKinnon, 2001 (MacKinnon, , 2008 Wright, 1921) . The total indirect effect was calculated as the sum of the three specific indirect effects. Note that the b paths in the model are each adjusted for the other mediators, as would occur in any regression model. As recommended, 95% percentile bootstrap confidence intervals were estimated for indirect effects (Fritz, Taylor, & MacKinnon, 2012) , using 1,000 repetitions.
Model fit was assessed using the Root Mean Square Error of Approximation (RMSEA), the Comparative Fit Index (CFI), and the Standardized Root Mean Square Residual (SRMSR) as recommended for SEM (Hooper, Coughlan, & Mullen, 2008) .
To investigate whether there was differential mediation between MSAB and FSAB participants, a multiple-group analysis of the mediated model was also conducted. This assesses evidence for sex at birth -specific direct, indirect, and total effects. The differences between the indirect effects of the two groups were compared in model constraint statements in MPlus, to examine the presence of moderated mediation. The multiple group analysis for sex at birth was conducted using FIML with bootstrapped confidence intervals.
Results
Descriptive Statistics and Preliminary Results
The demographic characteristics of heterosexual and sexual minority groups are listed in Table 1 and their scores on the rest of the variables in the hypothesized model are presented in Table 2 , with the results of chi-square or t-test comparisons. Intercorrelations between variables can be found in Supplemental Materials. As can be seen in Table 2 , sexual minority young people reported poorer family relationships, more unhelpful beliefs, lower self-esteem, and higher depression symptoms at both 13 and 18 years compared to heterosexuals.
SEM Analyses
The confirmatory factor analysis showed that the measurement model fit the data adequately [CFI = .987; RMSEA = 0.076, (90% CI: 0.058, 0.095), SRMR = .017]. In this model, the factor loadings for the four observed family relationships items were statistically significant at p < .001 (Item 1 = 0.736, Item 2 = 0.464, Item 3 = 0.676, Item 4 = 0.726). As the results of the model indicated that the observed items were adequate indicators of their corresponding latent construct, structural models were fitted.
The fit indices for the hypothesized model were mostly adequate [CFI = 0.87, RMSEA = 0.041, (90% CI: 0.039, 0.043), SRMR = 0.06]. According to Hu and Bentler's (1999) recommended cut-off guidelines, the RMSEA (recommended cut-off < .06) and the SRMR indexes (recommended cut-off < .08) suggested good fit whilst the CFI index (recommended cut-off > .95) cast some doubt on the adequacy of the model.
The unstandardized estimates, bootstrapped standard errors, p-values, and CIs of all the a paths, b paths, indirect, and total effects are summarized in Table 3 and Figure 1 .
Sexual minority status was associated with depressive symptoms (β = 1.07, 95% CI: 0.26, 1.86). Sexual minority status was associated with poorer family relationships (β = 0.17, 95% CI: 0.08, 0.25) and unhelpful assumptions (β = -0.89, 95% CI: -1.61, -0.18), but for selfesteem evidence for an association was weak (β = -0.70, 95% CI: -1.49, 0.05); (a paths).
Poorer family relationships (β = 0.81, 95% CI: 0.34, 1.36), unhelpful assumptions (β = -0.11, 95% CI: -0.16, -0.07), and lower self-esteem (β = -0.28, 95% CI: -0.32, -0.24) at 17 years were all associated with more depressive symptoms at 18 years (b paths). Evidence was found for specific indirect paths from sexual minority status to depressive symptoms via poorer family relationships (β = 0.13, 95% CI: 0.04, 0.26) and more unhelpful assumptions (β = 0.10, 95% CI: 0.02, 0.17). Suggestive evidence for an indirect path via lower self-esteem was also found (β = 0.20, 95% CI: -0.01, 0.42). Combined, there was evidence for a total indirect path from sexual minority status to depressive symptoms via all the mediators in the model (β = 0.43, 95% CI: 0.12, 0.75).
Estimates by Sex at Birth
Evidence of an association between sexual minority status and poorer family relationships was found for both MSAB (β = 0.17, 95% CI: 0.05, 0.30) and FSAB participants (β = 0.17, 95% CI: 0.05, 0.28). Sexual minority status was associated with unhelpful assumptions in MSAB participants (β = -1.35, 95% CI: -2.32, -0.33) but there was no such evidence for FSAB participants (β = -0.72, 95% CI: -1.56, 0.18). Although there was weak evidence for an association between sexual minority status and self-esteem for MSAB participants (β = -1.35, 95% CI: -2.50, 0.01), there was no evidence of such an association for FSAB (β = -0.46, 95% CI: -1.38, 0.50).
Whilst strong evidence of an association between family relationships and depressive symptoms was found for FSAB participants (β = 0.99, 95% CI: 0.37, 1.65), no such evidence was found for MSAB participants (β = 0.33, 95% CI: -0.29, 1.14). Unhelpful assumptions were found to be related with depressive symptoms for MSAB (β = -0.08, 95% CI: -0.15, -0.02) and FSAB participants (β = -0.12, 95% CI: -0.17, -0.06). Strong evidence for an association of self-esteem with depressive symptoms was found for both MSAB (β = -0.19, 95% CI: -0.25, -0.14) and FSAB participants (β = -0.32, 95% CI: -0.38, -0.27).
Evidence was found for a total effect of sexual minority status on depressive symptoms for MSAB participants (β = 1.44, 95% CI: 0.26, 2.53), whilst this was not strongly supported for FSAB participants (β = 0.89, -0.11, 1.84). There was some evidence to suggest an indirect effect of sexual minority status on depressive symptoms via family for FSAB participants (β = 0.16, 95% CI: 0.04, 0.35), whilst such evidence was weak for MSAB participants (β = 0.06, 95% CI: -0.05, 0.26). Evidence for an indirect effect of sexual minority status on depressive symptoms via unhelpful assumptions was moderate for both MSAB participants (β = 0.11, 95% CI: 0.01, 0.26) and weak for FSAB participants (β = 0.09, 95% CI: -0.02, 0.19). Finally, whilst there was suggestive evidence that self-esteem mediated the relation between sexual minority status in MSAB participants (β = 0.26, 95% CI: 0.00, 0.56), there was no such evidence of mediation in FSAB participants (β = 0.15, 95% CI: -0.16, 0.45). Detailed results on separate analyses by sex at birth can be found in Supplemental Materials.
Sex at Birth Differences
No evidence was found for differences between MSAB and FSAB participants regarding the specific indirect paths from sexual minority status to depressive symptoms via self-esteem (β = -0.11, 95% CI: -0.55, 0.31), unhelpful assumptions (β = -0.03, 95% CI: -0.22, 0.15), or family relationships (β = 0.11, 95% CI: -0.14, 0.31). Similarly, the total indirect effect was not found to differ significantly between MSAB and FSAB participants (β = -0.03, 95% CI: -0.65, 0.55). Finally, there was no evidence of difference in the direct (β = -0.52, 95% CI: -1.99, 1.01) or the total effects (β = -0.55, 95% CI: -2.17, 1.06) either. These results suggest no evidence of sex at birth as a moderator. Detailed results on moderation by sex at birth can be found in Supplemental Materials.
Discussion
The present study tested family relationships, unhelpful assumptions, and self-esteem as mediators of the relation between minority sexual orientation and depressive symptoms.
As expected, youth who reported sexual minority status at 15 years reported higher depressive symptom scores than heterosexual youth at 18 years. This difference was present as early as age 13. The SEM results suggested that family relationships and unhelpful assumptions at 17 years mediated the association between sexual minority status and depressive symptoms. The results for self-esteem were inconclusive; suggestive evidence for self-esteem as a mediator was provided by the FIML analysis presented, whilst stronger evidence was found using multiple imputation (Supplemental Materials). This is the first published study of which we are aware that used temporally-ordered prospective data at three timepoints to conduct mediation analysis, which is recommended as it provides stronger evidence for possible causal relations (Maxwell & Cole, 2007) . It is the also first published study that we could identity that tests unhelpful assumptions as a mediator, and the first UK study to investigate family relationships and self-esteem as mediators. The inclusion of sociodemographic confounding variables as well as the baseline confounder of the outcome variable is an important strength of this study as the importance of the adjusting for confounding variables has been extensively discussed in literature (Goldsmith, Chalder, White, Sharpe, & Pickles, 2016; MacKinnon, 2008; Pickles et al., 2015) .
In general, the findings of this study are in line with the psychological mediation framework (Hatzenbuehler, 2009 ) that suggests that general psychological processes known to confer risk for mental health problems in the general population are elevated in sexual minority individuals compared to their heterosexual counterparts and are causally related to later depressive disparities. In accordance to Hatzenbuehler's model, both unhelpful attitudes and self-esteem can be thought as cognitive psychological processes, while perceptions of family relationships can be conceptualised as a social/interpersonal mediator. The current study demonstrated how these proximal mediators mediate the relation between minority status and depressive symptomatology. Minority stress theories (Meyer, 2003; Hatzenbuehler, 2009) propose that these psychological vulnerability factors are increased in sexual minority individuals due to stigma-related stressors, but this was not directly tested in the present study. Hatzenbuehler's (2009) mediation model suggests that minority status leads to stigma-related stressors that then lead to individual psychological processes which in turn lead to increased risk for mental health problems. Future studies can therefore attempt to test this full mediation model, by using for instance serial mediation pathways to demonstrate how sexual minority status leads to increased exposure to prejudice events which may lead to increased levels of these psychological mediation processes and with these processes then contributing to the increased rates of depression symptomatology.
The finding that poorer family relationships may contribute to the depression disparities between sexual minority and heterosexual young people is in line with evidence supporting the role of parental rejection, family satisfaction, and parental closeness and support as intermediate mechanisms found in three longitudinal studies in samples of Dutch and American adolescents (la Roi et al., 2016; Luk et al., 2018; Pearson & Wilkinson, 2013) .
The present study is the first study of which we are aware that has provided support for this mechanism in a UK youth sample using a full longitudinal mediation design. Evidence from general population research indicates that poorer family relationships in adolescence are associated with not only depression but a range of other outcomes and can have long-lasting effects (e.g., Laursen & Collins, 2009; Sander & McCarty, 2006) . Family relationships should therefore be a factor to look at when considering designing prevention and intervention programs for sexual minority youth. This is the first study that we could identify showing that unhelpful assumptions mediate the relation between minority sexual orientation and increased depressive symptoms.
These results are consistent with Beck and colleagues' (1979) Cross-sectional studies have provided evidence for self-esteem as a mediator in the relation between sexual minority status and depression (Martin-Storey & Crosnoe, 2012; Ueno, 2010) . This is the first longitudinal study examining self-esteem as a mediator in a between-group sample of young people. In line with previous research (Sowislo & Orth, 2013) , self-esteem was associated with subsequent depression, however results were inconclusive regarding the link between sexual orientation and self-esteem, with weak evidence provided for MSAB participants and no link supported for FSAB participants. In the alternative whole sample analysis presented in Supplemental Materials however, both these links were supported. Consequently, there is suggestive evidence of self-esteem as a mediator. As self-esteem rates differed between sexual minority and heterosexual youth in preliminary analyses (see Table 2 ), it seems that controlling for earlier levels of depression and demographic characteristics attenuated the relation between sexual orientation and selfesteem. Indeed, depressive symptoms are more strongly associated with self-esteem than with family relationships or unhelpful assumptions, so it is not surprising that adjusting for prior depression may have had more impact on this association. It is worth noting the potential conceptual overlap between depression and self-esteem as theoretical and measurement constructs, with low self-esteem also being a symptom of depression. We therefore suggest despite the weak evidence in our study that future research should continue to investigate positive self-esteem as a possible resilience factor for depression in sexual minority youth, as well as the possibility that sexual minority boys in particular are at increased risk for low self-esteem.
There was no evidence to support sex at birth as a moderating factor of any of the pathways. Uncertainty around parameter estimates was considerable however and confidence intervals for differences between indirect effects in MSAB and FSAB participants were relatively large. Consequently, whilst no evidence was provided that effects differ between MSAB and FSAB participants, it was still the case that evidence was found for some associations in one sex at birth whilst there was too much uncertainty to provide evidence for associations (or lack thereof) in the other. Whilst sexual minority status was related with poorer family relationships for both MSAB and FSAB participants, poorer family relationships were associated with depressive symptoms in FSAB participants, whereas this relation was not shown in MSAB participants. Therefore, family relationships emerged as a mediator for FSAB participants but not for MSAB participants. This is consistent with findings of other longitudinal research with Dutch and American adolescents, suggesting that family-related variables such as parental rejection or parental closeness, support, and involvement appear to be stronger mediators of the relation between sexual orientation and depressive symptoms for girls than for boys (la Roi et al., 2016; Pearson & Wilkinson, 2013) . This is the opposite pattern that was found for self-esteem, where evidence suggested that self-esteem was a weak mediator for MSAB participants, but was not a mediator for FSAB participants, as self-esteem was related with sexual minority status only for MSAB. It has been reported that attitudes are often more negative toward sexual minority men than women (Kite & Whitley, 1996) and that sexual minority men may experience sexual-orientation related victimization more than sexual minority women (e.g., Almeida, Johnson, Corliss, Molnar, & Azrael, 2009 ). However, sexual minority young women report more sexual victimization than sexual minority men (Rothman, Exner, & Baughman, 2011) . It could be argued that the impact of minority stressors relating to sexual orientation on self-esteem may be less apparent in the young women because self-esteem is generally lower in women than men (Bleidorn et al., 2016) , presumably due to sexism and gender-based victimization.
Indeed, self-esteem was lower in FSAB participants in the present study (data available upon request).
Clinical Implications
The findings have important implications in terms of primary and secondary prevention. Firstly, these UK findings support many other studies (e.g., King et al., 2008) indicating that sexual minority youth should be recognized as an at-risk population for depression. Depression disparities were already present at 13 years indicating that prevention efforts need to begin at a young age.
Secondly, knowledge of psychosocial processes that act as vulnerability factors provides specific targets for preventative and therapeutic efforts. The current findings suggest that psychological interventions for sexual minority youth should attend to unhelpful rules for living and conditional beliefs about self-worth. Addressing these beliefs is a core component of CBT for depression. Future research should investigate whether sexual minority youth in the UK are accessing evidence-based treatments such as CBT in line with their increased need. Unfortunately, access to mental health services for children and young people in the UK is currently poor (Care Quality Commission, 2019). Pilot studies have investigated a computerized CBT program specifically adapted for sexual minority teenagers with depression (Lucassen, Merry, Hatcher, & Frampton, 2015) , group CBT for sexual minority youth (Craig & Austin, 2016) , and LGB affirmative CBT for gay and bisexual men (Pachankis, Hatzenbuehler, Rendina, Safren, & Parsons, 2015) . Such interventions address minority stress processes not investigated in the current study but show promising results and require further research.
Recently, research and practice has been focused on resilience as a protective factor for sexual minority individuals (Mustanski, Newcomb, & Garofalo, 2011) . Although resilience is a poorly understood process, self-esteem has been shown to be an important aspect of it (Anderson, 1998) . There is some evidence that CBT specifically focused on selfesteem may be effective in the general population (Waite, McManus, & Shafran, 2012) although this has not been tested in sexual minority youth. The presence of community and school-based programs that facilitate positive identity development (e.g., Asakura, 2010) as well as interventions that focus on building sexual minority young people's self-esteem (e.g., Craig, McInroy, Austin, Smith, & Engle, 2012) are also likely to be protective for this population.
Furthermore, the finding that poorer family relationships may have contributed to the greater depressive symptoms in sexual minority youth highlights the need for research evaluating the impact of interventions that facilitate awareness, normalization, and education to parents and families. Research on interventions that focus on the family relationships of sexual minority youth is scarce (Diamond et al., 2012; Willoughby & Doty, 2010) . Although recommendations for family interventions exist (Woodward & Willoughby, 2013) , they are not based on a solid evidence base. Young people who come out to their families (or who are "outed" without their consent) may also need support coping with any adverse reactions including the possibility that they will be made homeless. Young people who experience concealment stigma (Pachankis, 2007) and do not come out due to fears of negative family reactions require a different kind of support, that takes into account that they may be correct in their anticipated family rejection.
Limitations
Like most longitudinal cohort studies, ALSPAC suffers from significant attrition which may lead to biased estimates. Two different methods were used to deal with missing data, both of which are known to reduce statistical bias when data can be assumed to be missing at random, as well as to increase power. These two methods led to similar results.
One of the strengths of this study is that it used a mediational design with three timepoints. However, it should be noted that it is very difficult to infer causal relationships based solely on one observational study, and results obtained from SEM will be biased if causal structures are misspecified or there are unobserved confounders. Hence, analyses such as the ones presented here do not provide conclusive evidence of some causal structure. Instead, they examine whether a causal theory is consistent with observational data, and presupposing that this causal structure is correct, perform inference for the parameters of the causal model. Further, as previously discussed, mediation studies with a longitudinal design are methodologically superior to cross-sectional mediation studies in that they acknowledge that mediation processes unfold over time. However, in the present study assumptions are necessarily being made about the timing of the effects of sexual minority status on the mediators, and of the mediators on depressive symptoms. Ideally, when the hypothesized timings of the effects are unknown as they are in this model, multiple measures should be collected at different timepoints so that the nature of how the causal process unfolds could be better modelled. This was not possible in this study as more measures were not administered to the ALSPAC participants and they were therefore not available to us for analysis.
In the present study, a self-report measure assessing the number of depressive symptoms was used rather than a diagnostic tool for major depression. Future studies should investigate whether similar results are found when using clinical structured assessment of major depression as an outcome variable. Moreover, the family relationships variable was not assessed by a validated questionnaire thus this construct requires further research with alternative measures. In addition, sexual orientation was measured at a single time-point using a simple measure of sexual orientation; participants were not asked about sexual attraction or sexual behavior. Sexual orientation was only assessed at one time point (15 years) and we were not able to account for the stability of sexual orientation across time.
Particularly at this developmental stage, sexual identity is likely to shift over time for some individuals.
Different sexual minority subgroups were grouped together due their small sizes. This has been a common approach used in sexual minority research; however, it represents an important limitation as it fails to capture differences in the experiences among different sexual minority subgroups. Research indicates that some groups such as bisexual people may be at more risk than others (Ross et al., 2018) . There is also evidence that suggests that "mostly heterosexual" youth can be considered a separate group (Savin-Williams & Vrangalova, 2013 ) that may also be vulnerable compared to heterosexuals (Corliss et al., 2009 ). Participants who responded "not sure" or "not attracted to either sex" were excluded and these individuals require research in their own right. In addition, it is very likely that selfreported sexual orientation would have changed for some young people in the timespan of the study. It is important for future research to investigate mechanisms contributing to depression disparities in sexual minority subgroups and in those who report changing identities.
Data on gender identity was not collected for the ALSPAC birth cohort and therefore could not be included in the analysis. However, it is highly likely that the sample includes transgender, gender fluid, or other gender expansive young people. Future longitudinal studies should include measures of gender identity.
Although we used a few potential confounding variables in our analysis, these were not without limitations. A crude measure of race was used (dichotomized as white/non-white) that fails to capture different non-white racial and ethnic identities. Similarly, SES was measured on data of the mother's education and occupation, which do not take into account the background of the father or other factors that contribute to the SES make-up of the young people in the sample. Future studies should use more inclusive and nuanced demographic variables and also investigate a broader range of confounding variables, (e.g., victimization experiences).
There may be limits to the generalizability of the findings: firstly, the sample exclusively consisted of participants from Avon, UK, a relatively affluent and mostly white community, and therefore it is unclear whether the present findings translate to other populations and cultures. Moreover, societal attitudes about sexual orientation are rapidly and continuously changing and it is therefore possible that, with measures administered between 2006 and 2010, the results of this study are already limited in their generalizability to present day youth.
Conclusions
The study is unique in using a longitudinal design in which the sexual minority status, proposed mediators, and depressive outcomes are measured at different timepoints. Results provide evidence for the importance of family relationships and unhelpful assumptions in explaining disparities in depressive symptoms between heterosexual and sexual minority youth, and there is weaker support that self-esteem may also help explain the disparities. The results do not provide conclusive evidence for sex at birth differences in these mediational pathways. Future studies should further investigate such differences, along with differences across sexual minority subgroups.
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Confidence intervals were then constructed based on asymptotic normal theory, in contrast to the quantile method used in the presented analysis with FIML which is recommended in the literature (Fritz, Taylor, & MacKinnon, 2012) . This methodology is recommended in recent literature (Schomaker & Heumann, 2018) as an alternative. 
